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i.o pqpposY 


The purpose of this docuaent is to establish outqassinq 
requireaents and test quid alines for polyaeric aaterials used in 
the soaee theraal/aacuua enaironaent around sensitive optical or 
theraal control surfaces. 

2.0 PfQfJIB E HfirrS 

The control and aerification of aaterial outqassinq to the 
qnidelines of this docnaent are based on the follovinq 
require aents: 

a. The polyaeric aaterials used in the theraal/vacuua 
enaironaent shall not contaainate the sensitiae surfaces 
within an asseably. 

b. The polyaeric aaterials used in any application shall not 
affect the sensitiae surfaces of any adlacent equipaent. 

The aaterial shall haae a aaxiaua total aass loss (THL) of 1.0 
percent of the orqinal speciaen aass and a aaxiaua aolatile con- 
densable aaterial (TCH) content of 0.1 percent of the oricinal 
speciaen aass when tested in accordance with the test procedure 
in paraqraph 6. 

3.0 gggg 

The scope of this docunent cowers the control of polyaeric 
aaterials used near or adlacent to optical or theraal control 
surfaces that are exposed to the theraal/aacuua enaironaent of 
soace. This docuaent establishes the requireaents and defines 
the test aethod to eaaluate polyaeric aaterials used in the 
aicinity of these surfaces in space applications. 


a.O 



Use of polyaeric aaterial near optical or theraal control 
surfaces shall be restricted to those aaterials which haae a 
aaxiaua aolatile condensable aaterial content of 0.1 percent and 
a total aass loss of 1.0 percent or less when tested in 
accordance with the test aethod described in paraqraph 6. MSA 
JSC will provide to the contractor (s) a list of approved 
aaterials for use in the theraal/aacuua enaironaent upon request. 
IASI JSC also aaintains a coaplete file (JSC 08962A) of all 
aaterials tested. 

The use of aaterials that haae been tested but failed the 
requireaents of this specification say be allowed if the 
contractor can provide rationale for their use that is approved 
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kbr NASA JSC. The following are exaaoles of son* considerations 
"for use as rationale for a aaterial that has failed the vcn or 
■ass loss requirements: 


a. The aaterial «ay be brought within vacuum stability Units 
by vacuum baking for a specified period of tine (usually 
•8 hoars at aaxiaua use temperature at a pressure of less 
than 10** torr) « 

b. Zf aaterial cannot be vacuus baked and its exposed area is 
13 ca* or less* and the aaterial is out of line-of-sioht 
of payload surfaces and other contaaination critical 
surfaces* total aass loss aay be up to 3.0* and volatile 
condensable aaterial up to 1.0*. 


c, Zf total aass loss is greater than 1.0* and vc» 5 0.1* and 
it can be shown that contributions to ?at greater than 
1.0* are due to sorbed water vapor* the aaterial aay be 
used. 


The aaterial is the g gj x satisfactory choice froa a func- 
tionality viewpoint for the particular application. 



e. 


The total aass of aaterials selected under ab and ad above 
and used in any given eoaoartaent will be aonitored and 
reviewed periodically to insure that coepartaental 
peculiar probleas do not evolve. 


f. Materials previouslv tested and found acceptable per ns*c 
50H02an2 aay be used. 


5.0 imgroraiiM 


The contractor shall provide for VASA JSC approval, a list of all 
Dolvaeric materials selected for use around sensitive surfaces or 
in the saae defined coepurtsent as optical or theraal control 
surfaces. The following iaforaation is reguired. 


a. Manufacturer's trade naee 


b. Manufacturer of the aaterial 

c. Theraal vacuus stability (fCl and THL) data 

d. Vationale for use of aaterial that failed the requirement s 
of paragraph n.O and a report of the weight and surface 
ares used. 


Materials that hare not been tested should be submitted to 
JSC/TS5 for testing utilising JSC fora 20353. 
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6. 0 TEST PROCEDURES 

6.1 PURPOSE. The purpose of this test is to aeasure total aass 
loss and volatile condensable aaterial content of polyaeric 
aaterials under controlled laboratory conditions. The following 
test procedure outlined below was extracted froa WAS* white Sands 
Test Facility Operational Checkout Procedure 200-013 entitled 
"Beteraination of Weight Loss and folatile Condensable Coaponents 
of Polyaeric Haterial", June 1974. The use of any other test 
eouipaent and/or procedure aust be approved by IASA-JSC. 


6.2 TEST COIBITIOTfS. The test on polyaeric aaterials shall be 
conducted under the following conditions: 


Pressure 

Teaperature of speciaen 
Teaperature of condensable plates 
facuua exposure tine 


10-* torr or less 
125°C ± 1°C 
25°C ± 1°C 
24 hours 


6.3 CRITERIA OF ACCEPTABILITY. The aaterial shall have a 
volatile condensable aaterial content of less than 0.1 percent of 
the orginal aass of the speciaen. The total aass loss of the 
aaterial shall not exceed 1.0 percent of the orginal aass of the 
speciaen. 


6.4 TEST EQUIPHFHT. All laboratory test instruaentation shall 
be in current calibration and shall reflect appropriate 
docuaentation froa the applicable calibration laboratory. The 
test eouipaent shall consist of the following: 

a. A vacuua systea capable of aaintaining 10-* torr for a 
period of 24 hours. 

b. speciaen holder aade of stainless steel or aluainua. The 
speciaen holder shall be noainally 3.8 ca long and 1.25 ca 
in diaaeter. 

c. Collector plate shall be aade Qf a highly polished stable 
aetal surface. The collector plate shall be 3.8 ca in 
diaaeter. 

d« The test apparatus shall be aade of copper. The apparatus 
shall be such that aultiple seeciaen holders and collector 
plates can be accoaaodated at one tiae. The saaple 
section shall be capable of aaintaining the saaples at 125 
± 1 °C and aaintaining the collector plates at 25 ± 1°C. 
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j5. 5 SA HPLE PSIPAHATIOI 


6- 5- 1 Speciaen. Sire . flaterials to be tested shall be prepared 
in 100 to 300 ailligraa speciaen sixes and placed in 
stainless steel or alneinna holders after preparation as 
specified below. 


$•5.2 Solld_ Hate rials . Soeciaens shall be cut into saall Pieces 
hawing 0.15 ce aaxiaua diaension. Saeples shall be placed 
in a desiccator after preparation and reeain there until 
the saeples are placed in the test chaeber. 

$•5.3 Coatings , Hate rials that are noraally used as eoatings 
shall be applied to aluainus foil or Teflon sheet and 
oreeared as noted in paragraph 6.5.2. 

$•5. a Solwent -Containing-Haterials . Prior to testina solvent 
containing aaterials, such as inks and paints or rooa 
teeperature cured aaterials, the saeple shall be 
preconditioned for 24 hours at 65 t 1°C in an air 
circulating owen to sinulate the aaterial exposure up to 
the tiae of launch. 


6. 5. 5 


Tapes . Tapes shall be tested in the as-applied 
configuration using aluainus foil or Teflon sheet as an 
application substrate and prepared in accordance with 
paragraph 6.5.2. 


$•5.6 Liquids . Liquids shall be tested in the as-received 
state. 


$•5.7 Cure Procedure s. All aaterial shall be cured or applied 
in accordance with the aanufacturer's procedures or the 
applicable contractor process specification prior to test. 


6 •$ THl AIT) TCI RAS01ZHZVT. 


$•$•1 Initial Hass Peteraination . The TCH collector plate and 
soeciaen holder a ass shall be aeasured. Specisens shall 
be tested and their Bass aeasured after being desiccated 
for 24 hours. 

$•$•2 Speciaen Insertion . The weighed saaoles shall be placed 
in the coepart seats of the heating block and the ?ch 
collector elates shall be fastened to the eooling block of 
the apparatus. 


$.6.3 


Pressure . The swstea shall be evacuated and held at a 
aaxiaua pressure of 10 s * torr. 


6. 6.U ft PP^SPf i?P 9 f H eqt. 8hen the unit has reached 10-* tocr, 
the speciaens shall be heated to 125°C ± 1°C, and 
aaintained for 2h hours. The VCH collector plates shall 
be aaintained at 25°C ± 1°C durina the test. 

6.6.5 Speciwen Peao val. The speciaens in their holders and the 
▼CH collector plates shall be reaoaed froa the apparatus 
and iaaediately placed in a desiccator. 

6.6.6 Final Hass Pe t eraina^ipp. neasure the aass of the 
speciaens and the collector plates as soon as possible 
after reaoeal froa the FCH apparatus, and record. 


nasa-jsc 


hasa-jsc 
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i . o Pfl p£2§f 


The purpose of this document is to establish outclassing 
requirements and test guidelines for polymeric materials used in 
the space thermal/vacuum environment around sensitive optical or 
thermal control surfaces. 

2.0 H2EIISJLMXS 

The control and verification of material outgassinq to the 
guidelines of this document are based on the follovinq 
requirements: 

a. The polvmeric materials used in the thermal/vacuua 
environment shall not contaminate the sensitive surfaces 
within an assembly. 

b. The polymeric materials used in any application shall not 
affect the sensitive surfaces of any adlacent equipment. 

The material shall have a maximum total mass loss (THM of 1.0 
percent of the orginal specimen mass and a maximum volatile con- 
densable material (TCR) content of 0.1 percent of the original 
specimen mass vhen tested in accordance with the test procedure 
in paragraph 6. 

3.0 SS2 E 

The scope of this document covers the control of polymeric 
materials used near or adlacent to optical or thermal control 
surfaces that are exposed to the thermal/vacuua environment of 
space. This document establishes the requirements and defines 
the test method to evaluate polymeric materials used in the 
vicinity of these surfaces in space applications. 

* . o silkhm-uh. . urn i£iii2*-.BismiiLSixs 

Use of polymeric material near optical or thermal control 
surfaces shall be restricted to those materials which have a 
maximum volatile condensable material content of 0.1 percent and 
a total mass loss of 1.0 percent or less vhen tested in 
accordance with the test method described in paragraph 6. NISI 
JSC will provide to the contractor (s) a list of approved 
materials for use in the thermal/vacuum environment upon request. 
R ASA JSC also maintains a complete file (JSC 089621) of all 
materials tested. 

The use of materials that have been tested but failed the 
requirements of this specification may be allowed if the 
contractor can provide rationale for their use that is approved 
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by NASA JSC. The following are exatoles of som«=> considerations 
for use as rationale for a material that has failed the vcn or 
mass loss reauirements: 

a. The material may be brought within vacuum stability limits 
by vacuum baking for a specified period of time (usuallv 
U8 hours at maximum use temoerature at a pressure of less 
than 10-* torr). 

b. If material cannot be vacuum baked and its exoosed area is 
13 cm* or less* and the material is out of line-of-sight 
of payload surfaces and other contamination critical 
surfaces, total mass loss may be up to 3.0* and volatile 
condensable material up to 1.0*. 

c. If total mass loss is greater than 1.0* and VCM < 0.1* and 
it can be shown that contributions to THL greater than 
1.0* are due to sorbed water vapor, the material may be 
used. 

d. The material is the satisfactory choice from a func- 

tionality viewpoint for the particular application. 

e. The total mass of materials selected under ttb and ud above 
and used in any given compartment will be monitored and 
reviewed periodically to insure that compartment al 
peculiar problems do not evolve. 

f. Materials previously tested and found acceptable per flS^C 
50H02042 may be used. 

5. 0 XMlMUSAJXflJ 

The contractor shall provide for RASA JSC approval, a list of all 
polymeric materials selected for use around sensitive surfaces or 
in the same defined compartment as optical or thermal control 
surfaces. The following information is reguired. 

a. Manufacturer's trade name 

b. Manufacturer of the material 

c. Thermal vacuum stability (VCM and TML) data 

d. Rationale for use of material that failed the regulrements 
of paragraph tt.O and a report of the weight and surface 
area used. 

e. Materials that hare not been tested should be submitted to 
JSC/TS5 for testing utilixing JSC form 2035B. 
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6 . 0 

6. 1 PURPOSE. The purpose of this test is to measure total aass 
loss and volatile condensable material content of polymeric 
materials under controlled laboratory conditions. The follovinq 
test procedure outlined below was extracted from RASA Shite Sands 
Test facility Operational Checkout Procedure 200-013 entitled 
"Petermination of Seiaht Loss and Volatile condensable Components 
of Polymeric Haterial", June 1974. The use of any other test 
equipment and/or procedure must be approved by IASA-JSC. 


6.2 TEST COBDITIOES. The test on polymeric materials shall be 
conducted under the following conditions: 


Pressure 

Temperature of specimen 
Temperature of condensable plates 
Vacuum exposure time 


10-* torr or less 
1 25°C ± 1°C 
25°C ± 1«C 
24 hours 


6. 3 CRITERIA OP ACCEPTABILITY. The material shall have a 
volatile condensable material content of less than 0.1 percent of 
the orqinal mass of the specimen. The total aass loss of the 
material shall not exceed 1.0 percent of the orginal mass of the 
specimen. 

6. 4 TEST EQUTPBPIT. All laboratory test instrumentation shall 
be in current calibration and shall reflect appropriate 
documentation from the applicable calibration laboratory. The 
test equipment shall consist of the follovinq: 

a. A vacuum system capable of maintaining 10~* torr for a 
period of 24 hours. 

b. specimen holder made of stainless steel or aluminum. The 
specimen holder shall be nominally 3.8 cm long and 1.25 cm 
in diameter. 

c. Collector plate shall be made gf a highly polished stable 
metal surface. The collector plate shall be 3.8 cm in 
diameter. 

d. The test apparatus shall be made of copper. The apparatus 
shall be such that multiple specimen holders and collector 
plates can be accommodated at one time. The sample 
section shall be capable of maintaining the samples at 125 
t 1 °C and maintaining the collector plates at 25 ± l°c. 
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6.5 SAMPLE PBEPABATION 


6.5.1 Sp ec i men 5j % e. Materials to be tested shall be prepared 
in 100 to 300 milligram speciaen sizes and placed in 
stainless steel or aluminum holders after preparation as 
specified below. 

6.5.2 Solid _Bat g;f^a^s. Speciaens shall be cut into small nieces 
having 0- 15 ca aaziaua diaension. Samples shall be placed 
in a desiccator after preparation and remain there until 
the samples are placed in the test chamber. 

6.5.3 ggs* Materials that are normally used as coatinas 
shall be applied to aluainua foil or Teflon sheet and 
prepared as noted in paraqraph 6.5.2. 

6.5.0 sal zsns-Ssaiaisiaa Jiaisiiala • Prior to testinq solvent 
containina materials, such as inks and paints or room 
temperature cured materials, the sample shall be 
preconditioned for 24 hours at 65 t 1°C in an air 
circulating oven to simulate the material exposure up to 
the time of launch* 

6. 5. 5 XSLES5- Tapes shall be tested in the as-applied 

conf iquration using aluninua foil or Teflon sheet as an 
application substrate and prepared in accordance with 
paraqraph 6.5.2. 

6.5.6 LiSSi&S* liquids shall be tested in the as-received 
state. 

6. 5. 7 • All material shall be cured or applied 
in accordance with the manufacturer's procedures or the 
applicable contractor process specification prior to test. 

6.6 TBL AMD fCH HZ AS1JHBHIWT. 

6.6.1 Initial H as? p ete rfjpfl The VCM collector plate and 
specimen holder mass shall be measured. Speciaens shall 
be tested and their mass measured after beinq desiccated 
for 2a hours. 

6.6.2 Specimen Inse r ti o n . The weighed samples shall be placed 
in the compartments of the heating block and the vc M 
collector plates shall be fastened to the cooling block of 
the apparatus. 

LSSSSJIIS- The system shall be evacuated and held at a 
maximum pressure of 10-* torr. 
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6.6.3 



6.6.4 Ap Bii sails q_gf _Hgat . When the unit has reached 10~ 6 tocr, 
the specimens shall be heated to 125°C ± 1°C, and 
maintained for 24 hoars. The vcn collector plates shall 
be maintained at 25°C ± 1°C durinq the test. 

6.6.5 gpggjwf D.Sg 9Q ?a^« The specimens in their holders and the 
VCH collector plates shall be removed from the apparatus 
and immediately placed in a desiccator. 

6.6.6 Ji,HSl.MaS§-£St.SI 2 iS§ii 23 - Measure the mass of the 
specimens and the collector plates as soon as possible 
after removal from the VCH apparatus, and record. 


NASA-JSC 
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16.0 Honeycomb Core 

*These materials meet the intent of the Specification SP-R-0022, "Vacuum Stability Requirements of 
Ftolymeric Materials for Spacecraft Applications." 1 
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1.0 ADHESIVES, STRUCTURAL 



* "AHEM - As ifi'eivfl : rum manu 






•° ADHESIVES, STRUCTURAL 



I fi'Lw of l-Vimil fi. t in . 


1.0 ADHESIVES, STRUCTURAL 



fr^ARKM - As received from manufacturer 









ADHESIVES, NONSTHU 



*AKhM - A:; i «.-ce i vi-d I'roui maiiwi ucturer 
*!'• •• Inti-x ni' Manui'm-I ur«-i 


LAMINATES 



Micoply G-284 U4C 0.49 0.06 No further cure ARPM* # 

necessary 

Scotchply fMS O .58 0.01 0.5 hr. at 300°F Unidirection fiber glass/ 

XP-251S epoxy laminate 





MM - As received from manufacturer 
t c !■■ l**x ol' Manufacturers 




CIRCUIT 



•See Index ol' Manufacturers 
••Material used In electronic packaging applications 
***See laminates for unclad products 
•"••ARFM - As received frun manufacturer 





S.O - CONFORMAL COATINGS 



Manu:'a«M a 

clve. I !“rir: rimiiu i'i4«* t ’.ire 


LUBRICANTS, GREASE 



Index of Manufacturers, page 
1 - As received from manufacturer 





7.0 - MARKING MATERIALS 


o 



See lrt-lex of M&nufu< turers 


MICROWAVE MATERIALS 



lee Index o;' Munutart urer 







9.0 - ENCAPSULANTS 



Index ol‘ Manufacturers 

* "Mat r i in) used in electronic packaging applications 









*See Index of Manufacturers 
♦^Material used in electronic packaging applications 







Outgassing 

Product Matetial total Weight I Cure Cycle 

Designation Mjo* Specification Loss f/.) VCMftU the..*; °t 



*3<e 1 ii lex oi Manufacturer:; 

* * A ; receive.! from inunufuet urer 


LO.O - EHCAP3ULANTS, SOLID 


V 



*See Index of Manufacturers 
**AKhM - As received from manufacturer 



1 it. it- x o!' Maiml'a*’ tuit.it; 
i|udi i I'ietl by 


12.0 - FABRICS, COATED 



*See Index of Manufacturers 
**AHFM - As received from manufacturer 







13.0 - FILMS AND SHEETS 



*:»:c Index ul Manufacturers 
* "A !<!• 11 - As received :'ror. nanufacturer 





13.0 - FILMS AND SHEETS 







< 


V 

E- 


*lloc Imlex ol' Manufacturers 

• ria I use.l in elolnmi.' luokagin^ applications 
* * * \)> I T-l - As ro civi'.i t'r.T.i manufacturer 






ut gassing 



lee Index of Manufacturers 








of Maim I' ai:t ui i 






lo.O HONEYCOMB CORE 



**ARFM - As received from manufacturer 
"See Index of Manufacturers 










17.0 ELASTOMERS 



•See Index of Manufacturers 

- As received from manufacturer 










In<li-x 01' Marmi uot urcw 


18.0 - LUBRICANTS, SOLID FTI*I 



*See Index of Manufacturers 








19.0 - MOLDING COMPOUNDS AND MOLDED PRODUCTS 



# See Index of Manufacturers 
Material used in electronic packaging applications 
***ARhW - As received 1'roin manufacturer 





19.0 - MOLDING COMPOUNDS AND MOLDED PKODUCTS 


O 

m 



■See lniiex of Mann fact. m e rs 
"•Alihlt - As rei'i-ive.i from maiml’ai-turer 








20.0 - SLEEVING 






# See Index of Manufacturers 
**ARFM - As received from manufacturer 





21.0 - SHRINKABLE MAT 




utgassing 



*f£L Index of Manufacturers 

As received from manufacturer 



«oec ] n<lex ol' Manufacturers 
** Al<Ht - As receive.! f inn manufacturer 






23.0 - TEMPERATURE CONTROL COATINGS 



♦See Index of Manufacturers 
♦♦Material used in electronic packaging applications 
♦"♦Recommended Supplier: ITR 







- TIE CORD (LACING TAPE) 



•See Index of Manufacturers 

"AKIM - As received from manufacturer 







utgassing 



*3ee Index of Manufacturers 
♦♦Material used in electronic packaging applications 
**-*akfw - a s received from nanufacturer 








•Jm.-c l:..1ex of Manufuct uri'i s 
•■"AKtV. - A;; ruiuivi-'il from manufacturer 


Index of Manufacturers (sheet 1 of 3) 


Code 

Manufacture r 

AAC 

Ablestik Adhesive Company 

ACB 

American Cyanamid Company, Bloormngdale Department 

ACF 

American Cyanamid Company, Formica Corp. 

ACM 

Allied Chemical Corporation, Mesa Prouuas, Plastics Division 

AEC 

American Enka Corp. 

APC 

Armstrong Products Company 

ARP 

American Reinforced Plastics Company 

BCC 

BASF Colors and Chemicals, Inc. 

BCM 

The Borden Company, Mystik Tape, Inc. 

BFC 

B. F. Goodrich Chemical Company 

3IW 

Boston Insulated Wire 

CAR 

Carter's Ink Company 

CKR 

Connecticut Hard Rubber Co. 

eve 

Consolidated Vacuum Corporation 

DCC 

Dow-Corning Company 

DUE 

E. I. DuPont de Nemours and Company, Elastomer Chemicals 


Department 

DUF 

E. I. DuPont de Nemours and Company, Fabrics and Finishes 


Department 

DUM 

E. I. DuPont de Nemours and Company, Film Department 

DUP 

E. I. DuPont de Nemours and Company, Plastics Department 

EFI 

Electrofilm, Inc. 

EKC 

Eastman Kodak Company 

j EMC 

Emerson and Cuming, Inc. 

ENJ 

Enjay Chemical Company 

EPC 

Epoxylite Corporation 



Index of Manufacturers (sheet 2 of 3) 


< 1 t<i C 

Manufacturer 

FLC 

Fortin Laminating Corporation 

FPC 

Finch Paint and Chemical Company 

FPI 

Furane Plastics, Inc. 

FRC 

Fargo Rubber Corporation 

G3E 

Gudebrod Brothers Silk Company, Inc., Electronics Division 

GEC 

General Electric Company, Chemical Materials Department 

GES 

General Electric Company, Silicone Products Department 

GEW 

General Electric Company, Wire and Cable Department 

GMC 

General Mills, Chemical Division 

HCC 

Hughson Chemical Company 

HEX 

Hexcel Products, Inc. 

HYS 

Hysol Corporation 

IBM 

IBM Corporation 

IND 

Independent Ink Company 

ITR 

Illinois Institute of Technology Research Institute 

MCC 

Magna Coatings and Chemical Corporation 

MMA 

3M Company, Adhesives, Coatings, and Sealers Division 

MMC 

3M Company, Chemical Division 

MME 

3M Company, Electrical Products Division 

MMI 

3M Company, Irvington Division 

MRC 

Thi Marblette Corporation 

PER 

Pe rmacei 

PFC 

Pennsylvania Fluorocarbon Company | 

PKA 

Park Avenue 

PPH 

Purolator Products, Inc., Hadbar Division 

PRC 

Products Research and Chemical Corporation 


! 


i 



I 



Index of Manufacturers (sheet 3 of 3) 


Code 

Manufacture r 

PRP 

Plastic and Rubber Products Company 

PSC 

Parker Seal Company 

PTI 

Product Techniques, Inc. 

RAY 

Rayclad Tubes, Inc. 

REM 

Rembrandt 

SAN 

Sanford's Ink Company 

soc 

Shell Oil Company 

SCA 

Shell Chemical Company, Adhesives Department 

SCP 

Shell Chemical Company, Plastics and Resins Department 

SIS 

Sargent Industries, Stillman Rubber Division 

SPT 

Stone Paper Tube Company 

TCC 

Thiokol Chemical Corp. 

THO 

Thalco 

TMC 

The Mica Corporation 

UCC 

Union Carbide Chemicals Company 

UCP 

Union Carbide Corporation, Plastics Division 

VVP 

Vita Var Paint Company 

WCN 

Whittaker Corporation, Narmco Division 

WEI 

Westmghouse Electric Corporation, Insulating Materials 
Division 

WEM 

Westmghouse Electric Corporation, Micarta Division 

WPP 

Wornow Process Paint Company 


NASA - JSC 




